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Agriculture and Human Population Growth

Hanjra and Qureshi (Australia). 2010. Food Policy. 35: 365–377

Challenges for agriculture



Climate Change in California 

http://www.climatechange.ca.gov/ecrcf/index.html



Climate Change in California

Complementary Events

November 9, 2011

Cal EMA Executive Flood Seminar 
November 16, 2011

The Impact of Extreme Events and Climate Change 
on California’s Food Supply

December 13, 2011 

Vulnerability and Adaptation to Extreme Events in 
California in the Context of a Changing Climate

April 9, 2012

Confronting Climate Change: A Focus on Local 
Government Impacts, Actions and Resources

http://www.climatechange.ca.gov/ecrcf/co_events.html





Climate Change Predictions

Lucinda Roth 
Climate Change Specialist 
USDA NRCS

Is climate change happening? 

WeareB.C. 2009. California Agriculture. 63: 59-66. 



Climate Change in California

Is it happening in California?

Cordero et al (SJSU). 2011. Climate Change. 108:357–382. 



Climate Change and CDFA

Dr. Louise Jackson
University of California Davis

Challenges for Agricultural Landscapes

Extreme weather events
- Less water – water efficiency and management
- Fruit and nut crops sensitive to temp changes   
- Crop pests
- Dairy cow milk production yields – heat stress
- Insufficient chill hours (below 45°)



Climate Change and Agriculture

- Insufficient chill hours (below 45°)

Chilling requirements for many tree crops need to be fulfilled 
each winter to ensure homogeneous flowering and fruitset, 
and generate economically sufficient yields (optimize yields). 

Insufficient winter chill can severely reduce crop yields and 
crop quality. 

When chilling requirements are not completely fulfilled, trees
display irregular and temporally spread out flowering, leading 
to inhomogeneous crop development. 



Climate Change and Agriculture

LA Times. Margot Roosevelt July 22, 2009

Only 4% of the Central Valley is now 
suitable for apples, cherries and pears, all 
high-chill fruits that could once be grown 
in half the valley, according to the UC
Davis study. 

By the end of the century, UC Davis study 
says, "areas where safe winter chill exists 
for growing walnuts, pistachios, peaches, 
apricots, plums and cherries are likely to 
almost completely disappear." 



Climate Change and Agriculture

Dr. Glen MacDonald
Institute on Environment 
and Sustainability 
UCLA

Drought

MacDonald G. 2010. PNAS. 107: 21256–21262.

Proceedings of the National Academy of Sciences



Climate Change and Agriculture

Kamyar Guivetchi
California Department of 
Water Resources 

Water Supply 
- Water Distribution in state
- Water supply in state
- Snow pack
- Heat stress on H2O supply

California Water. Legislative Analyst’s Office. 2008



Climate Change and Agriculture

How California Can Respond to Climate Change? 
Justin Malan, California Climate and Agriculture Network 
Kurt Malchow, Cal-Adapt
Courtney Albrecht, CDFA

“Increasing temperatures are likely to change pest dynamics in 
California, according to all future climate scenarios analyzed.”

“Generation numbers of codling moth, navel orangeworm, web-spinning 
spider mites and European red mites are likely to increase, generating 
new challenges for pest control.”



We talked a lot about the following;
- Drought, Water availability, Flooding, Insurance, Chill hours
Temperature, Invasive species, Food supply, Local level   
planning

We did not talk about what we here today to discuss….the 
important relationship between extreme events (climate 
change), food supply (agriculture), and nutritional availability 
(public health)
- Food chain, Food safety, Food production reliability, Food    
supply, Local level planning

Climate Change, Agriculture, and Public Health



Agriculture in California

� Mediterranean climate

� Some of the most fertilize agricultural soils in the 
world (e.g., Central Coast)

� More than half the nation’s fruits, vegetables, nuts

� Year round production in some areas
� Lemons, artichokes, avocados, broccoli, cabbage, carrots, cauliflower,
celery, lettuce, mushrooms, potatoes, spinach, squash

� The most specialty crops in the nation (99%)
� Almonds, artichokes, figs, grapes, raisins, kiwi fruit, olives, peaches, 
pistachios, walnuts, plums, pomegranates



Agriculture in California

Specialty Crops (USDA AMS Defintion)
“Specialty crops are defined in law as “fruits and vegetables, tree nuts, 
dried fruits and horticulture and nursery crops, including floriculture.”

http://www.ams.usda.gov/AMSv1.0/getfile?dDocName=STELPRDC5082113



Agriculture in California

� California is the nation’s top agricultural state, and has 
been for more than 50 years

� More than 60% of the state’s farms are less than 50 acres 
in size; indicator of the number of specialty crop operations

� California remained the No. 1 state in cash farm receipts in 
2010, with $37.5 billion in revenue 

�The state accounted for 16 percent of national receipts for 
crops, and 7 percent of the U.S. revenue for livestock and 
livestock products



Agriculture in California

�California's agricultural abundance includes more than 400 
commodities

�California has been the nation's leading dairy state since 
1993 when it surpassed Wisconsin in milk production

�Sales of milk and cream contributed $5.94 billion in 2010

�California ranked number one in the U.S. in the production 
of fluid milk, butter and nonfat dry milk

�California’s dairies produced 40.4 billion pounds of milk, 
accounting for 21 percent of the nation's milk supply



Climate Change in California

Basigic and Fountain. 2011. AAAR. 317-330.

“Rapid retreat occurred over the first half of the 
20th century beginning in the 1920s and 
continued through the 1960s”

“1980s glaciers resumed retreat with a rapid 
acceleration starting in the early 2000s” 

“area changes in the study glaciers is a response to regional 
climate whereas the magnitude of change is influenced by local 
topographic effects”

“Area changes correlate significantly with changes in summer 
and winter air temperatures”



Climate Change in California

7 August 1903 by G. K. Gilbert (USGS)

5 September 2004 by H. Basagic.

Lyell Glacier  (YNP) 

Basigic and Fountain. 2011. AAAR. 317-330.



Agriculture and Public Health

“Although pediatricians may readily be moved 
to prevent the harm that would result if 
children lost access to food, water, and clean 
air, or contracted certain vector-borne 
diseases, they may be less aware that climate 
change makes all these unwelcome outcomes 
more likely”

“Perhaps the single greatest health concern for children
that climate change raises is its potential to greatly reduce
the quantity and nutritional quality of food”



Agriculture and Public Health

AlexandratosN. World food and agriculture: outlook for the medium and longer term. Proc Natl AcadSciUSA 1999; 96:5908–5914.

� High temperature = more pathogen and crop wilting

� Ozone increase (30-45 ppb) = crop yield decrease (10-40%)

� Rising carbon dioxide may also affect nutritional quality

- Grains grown at elevated concentrations of CO2 appear to     
have reduced concentrations of protein, iron, zinc, and   
perhaps other nutrients

- Iron deficiency = anemia = cognitive development



Agriculture and Public Health

Number 5 Make half your plate fruits and vegetables
Choose red, orange, and dark-green vegetables like
tomatoes, sweet potatoes, and broccoli, along with other vegetables 
for your meals. Add fruit to meals as part of main or side dishes or as 
dessert

http://www.choosemyplate.gov/



Agriculture and Public Health

http://fruitsandveggies.challenge.gov/



Climate Change and CDFA

http://www.cdfa.ca.gov/agvision/



Climate Change and CDFA

http://www.cdfa.ca.gov/agvision/

Strategy 9

Assure Agricultural Adaptation to Climate 
Change

Assure that all sectors of California agriculture can adapt to 
the most likely climate related changes in seasonal weather, 
water supply, pests and diseases, and other factors affecting 
agricultural production



Climate Change and CDFA

http://www.cdfa.ca.gov/environmentalstewardship/climate.html

N2O from nitrogen fertilizer research
- 310 X more potent than CO2

- > $1 million (combined funding between CEC, ARB, CDFA)
- Examined N2O from 10 major crops in California 
- Lack of baseline information
- Being evaluated as an agricultural offset protocol 

CH4 dairy digester research
- 24 X more potent than CO2

- Lagoons offgas methane
- Waste to energy conversion

Agriculture has global warming mitigation potential
- Carbon sequestration
- Research on organic matter buildup needed



Climate Change and Public Health

Henton et al. 2006. California’s Food Chain at Work. CA Economic Strategic Panel. 

Where in the cycle will climate change impact?



Climate Change and Public Health

Henton et al. 2011. The Food Chain Cluster; Solano and Yolo Counties. 

Where in the cycle will climate change impact?
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